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Concerning the geological age of the Sicux Quartzite a number of different
opinions have been expressed.
From the first mention of this formation by Catlin, in 1837, in connection with
the celebrated pipestone quarry, until 1866, when Hall entered the reigion, no sug·
gestion was made regarding the age of the flint-like mass. Nicholet visited the quarry
in 1838, am!. gave a very complete description of the rock; Lut for nearly thirty years
no special notice appears to have been taken of the place. Hall, though not seeing
all the exposures, concluded that the quarhite heels must be Huronian in age.
Hayden, who examined the rocks about the same time, thought he had ample rea,son for regarding them as Triassic or Cretaceous. In connection with his work in
Iowa, White was led to adoot Hall's opinion; while Winchell itpproaching the
region from the Minnesota side referred the hardened sand-bed to the PotsdamUpper Cambrian. Still later Irving expressed his view to the effect that the Sioux
Quartzite was Huronian.
Though very little information bearing directly upon the geological age of the
indurated sandstones of the Big Sioux region is yet available, the recent observations on the geology of northwestern Iowa are not without interest.
The presence in situ of the undoubted eruptivfl rocks mentioned and at no very
great distance below the surface of the ground in the northwestern part of the
State; the existence of diabasic masses in the midst of the quartzite mass itself;
the folded and disturbed condition of the strata, all point to the great antiquity of
the Sioux formation as compared with other rocks exposed within the limits of the
State. The inference is, then, that the rocks under considerntion must be very much
older than any others exposed in Iowa.

•

SURFACE DISINTEGRATION OF GRANITIC MASSES.
HY CHAllLES ROLLIN KEYES.

Throughout the drift mantled surface of Iowa, glaciated boulders of' crystalline
rocks are of common occurrence. They vary in size from a foot to more than fifty
feet across. These boulders are rounde<l more or less, globular in form, though
often slightly flattened on one side. sometimes on two. \Vhen closely examined,
the outside is commonly found to be more or less affected by meteonc agencies,
but the mterior is fresh and unaltered as a rule. Most of the Iowa boulders are
known to be of northern origin, coming from near or beyond the present northern
bonndary of the United States. In this region the granite, diabase and gab bro areas
are usually firm, and but slightly decayed at the surface, the rocks having been
planed and scored by glacial action. Passing beyond the limits of the glaciated
region an entirely different set of phenomena is preioented, and in an area of crystallines, the rocks are decayed for many, often one hundred or more feet below the
surface, the bi-products remaining in situ until removed hy running water.
It is to a granite area outside of the glacial boundary that attention is directed
-an area in central l\{a1ylaml some twenty miles west of Baltimore, near the villages of Woodstock and Sykesville.
The Woodstock granite forms a small isolated patch midway between the two
largest granitic masses of the region. Though having a superficial area of scarcely
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two square miles it is, economically, one of the most important occurrences in
Maryland. Extensive quarries have been opened in it a short distance from the
station of\Vocdstock, on the main line oftbe Baltimore & Ohio railroad. Nowhere
among the Maryland granites is tne phenomenon of .iointing better shown
than in the "east " •1 uarry of the Woodstock are>L, The horizontal divisional
planes are particularly pro111inent, and at llrst glance give the impression of
true stratification. These principal joints extend for considerable distances.
They are crossed by numerous inclin•ed and vertical planes of natural cleavage,
which are usually much less prominent than the major lines j nst alluded to.
As to the origin of the joints, it see nm probable that they are due to two causes;
in part to the contraction of the granite during its original cooling; in part to a
subjection to severe tort.ion. The latter force is in all probability in action at the
prPsent time; for, as alrea,]y stated, it woul<I s0em that, according,to ~lcGce,* crustal movement is in active operation in the l'iedmont region at the preoent time.
The optical disturbances of the granitic qmLrlz;es of the district may also be due in
some degree to the same causes. The very marked rifting al>O points to the
same conclusion. That systenrntic jointing may actually arise from strains of this
kind has been satisfactorily proven experimentally by Daubrcet and seems to find
foll confirmation in other more extensive tria\8, as well as in the field. On
approaching the middle one of the three quarries in the 'Voodstock di,trict fine
illustrations of the weathering of granite are enwuntered. The quarry ledge has
tbe appearance of a great wall of cyclopean masonry-layer upon la.yer of huge
blocks rising one upon another with the regularity and precision of human effects.
The separate blocks are more or less oblong in shape and often measure 15 to 20
feet in length, and from 2 to 6 feet in height; they are all more or less rounded,
the spaces between the different boulders being filled with incoherent graniti
sand deriveLl from the decomposed edges and sides of the blocks. It is quite evident that the granitic mass was originally everywhere jointed and that atmospheric decay took place nrnch faster on the edges and corners than on the !lat sides
of th;; great fragments, thus quickly rounding i1ncl forming them into boulders
like those found throughout the drift areas. The sandy matrix is nsually from 5
to 10 inches in thickness. The interior of the boulders is perfectly fresh and
affords the best of rock for building purposes. As decomposition progresses the
amount of interstitial sand greatly increases and the blocks become proportionately
smaller.
Another interesting phase of rock decay shown in the same opening is the phenomena of spherical sumlering; in which huge boulders have thick concentric
shells which come off one after another, not very unlike the different coats of an
onion.
It is very likely that it was during the later stages of rock decay just mentioned,
within the glaciated region, tbat most of the drift boulder,.; in nearly their present
outlines were dislodged and tran"ported by the glaciers. And it would appear
probable then that the erratics had been previously prepared to a great extent
before removal rather than rounded from angular fragments during transportation.
A still more ad vance<l stage of disintegration is shown at Sykes\'ille, where the
weathering effects of the granite presents some striking contrasts with that of the
Woodstock area and is much more complete. Decomposition extends from the
surface downward for 30 feet or more in places. The decayed portion preserves all
•Seventh Ann. I!ep. U.S. Geo!. Sur., p. G19. 1888.
tEtudes de geol. Exper., p. 300.
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the appearances of the granite itself, but under the touch it falls readily into sand.
This loose arenaceous material is without boulders or pebbles; is easily excavated
to a depth of many feet, and when suitably exposed to the action of running water
is carried away as the sand along some water·course melts into the flowing stream.
The absence of glacial action in 2\iarylaml has thus left many phases of rock
decay not usually met with in crystalline districts to the northward. In those
areas where ice has acted vigorously in great masses the rock surfaces are often
smooth and hard, with little or no traces of internal disintegration. South of the
terminal margin of the last gre,1t glacial invasion, as in the state just mentioned,
it is not uncommon to find in granitic and gneicsic areas the rock broken down for
many feet below the surface-the debris still remaini11g in situ. Tne depth to
which this kind of rock decay takes place appears to increase rapidly in proportion
to the distance passed over sonthwanl from the glaciated region, as has just been
shown by Russell.*

SOl\rn AMERICAN EIWPTIVE GRANITES.
TlY CHAHLES ROLI,lN KEYES.

Two hypotheses, diametrically opposed, have been entertained by geologists in
explaining the origin of large granitic masses. According:to the one a granite is
the last stage in the metamorphic alteration of mechanical sediments. Accordinir
to the other a granitic mass is the product of the gradual cooling of an acidic
molten magma under pressure. In the first case it is claimed that all the gradations have been traced in the same mas~ from undoubted elastics through slaty,
schistose and gneissic phases to the truly granitic types; so that one end of an
originally sedimentary deposit may be now unaltered, while the other end is a true
bolo-crystalline rock. On the other hand unquestionable eruptive granites are
known to pass into gneiss and even mto the schistose stages, through the agency
of enormous compression. Reg-arding the facts deduced in the support of the first
assumption and without referring to any specific instances, it seems quite probable
that in the ma.ionty of cases bearing directly on this point sulticient discrimination
has not been exercisell along the lines separating the semi from the holo-crystalline
areas.
Recently great stress has been laid on the metamorphosing influences of orographic movements in disguising the original character of rocks-making eruptives more and more like sedimentary deposits, and elastic beds more like massives.
But without entering into a discussion of the general rnbjcct it is intended here
to merely set forth some of the proofs that point to the eruptive origin of certain
granites of Maryland. That these particular rocks are really eruptive in character
has been seriously questioned by some, by others denied.
The rocks under consideration are scatterecl through the central part of the
State within the eastern half of the Piedmont plateau-topographically the median
one of three zones into which the middle Atlantic slope has been divided.
The granites of this region comprisA four petrographically distinct types: Binary
granite, Granitite, Hornblendl' granite and Allanite-epidote granite.
*Bui. U.S. Geo!. Sur .. No. 52. 1880.
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